EP 0118226 B2 



Europiisches Patentamt 
European Patent Office 







<S> 



Office europgen des brevets 



(fl) Publication number: 



NEW EUROPEAN PATENT SPECIFICATION 



0118 226 

B2 



® Date of publication of the new patent 
specification: 10.10.90 

(§> Application number: 84300764.2 

(§) Date of filing: 07.02.84 



© int. ci. B : B 65 D 1/02, B 65 D 65/40, 
B 32 B 27/36 



© Vessel containing a plastic laminate structure. 






Priority: 08.02.83 JP 18041/83 
15.11.83 JP 213334/83 






Proprietor: TOYO S El KAN KAISHA LIMITED 
3*1, Uchisaiwal-cho 1-chome Chiyoda-ku 
Tokyo (JP) 



® Date of publication of application: 
12.09.84 Bulletin 84/37 



® Publication of the grant of the patent: 
19.08.87 Bulletin 87/34 



® Mention of the opposition decision : 



® Designated Contracting States: 

DEFRGBITNLSE 



(|§) References cited: 

FR-A-2 279 784 
GB-A-1 579872 
US-A-3 515 628 



® Inventor: Taira, Kazuo 

5-9-10, Kamiyoga Setagaya-ku 
Tokyo (JP) 

Inventor: Sakamoto, Akira 
25, Sachigaoka Asahi-ku 
Yokohama-shi Kanagawa-ken (JP) 
Inventor: Yamada, Muneki 
1-10-4, Tenjin-cho 
Fujisawa-shi Kanagawa-ken (JP) 
Inventor: Aizawa, Masanori 
289, Kamisugeta-cho Hodogaya-ku 
Yokohama-shl Kanagawa-ken (JP) 
Inventor: lleno, Hiroshi 
3-16, 3-chome, Iwato 
Yokosuka-shl Kanagawa-ken (JP) 



® Representative: Woodcraft. David Charles et al 
BROOKES & MARTIN High Holborn House 52/54 
High Holborn 
London, WC1V 6SE (GB) 



Courier Press, Leamington Spa, England. 



EP 0118 226 B2 



Description 



Background of the invention 

(1) Field of the invention 

5 inventi ,°. n relat . es t0 3 nnultilayer plastic vessel formed from a laminate structure. More 

pa ? ta t rty ' the PreSen ! l ?Y entl0 , n r ® ates t0 3 P |astic laminate structure comprising a layer of a creep- 
mnSrTk reSe fM^ PO ! l e ? V er ' e terephthalate and a gas barrier layer of an olefin-vinyl alcohol 
copolymer, which are tightly bonded to each other through a copolyester type adhesive layer. The said 
multilayer plastic vessels are excellent in the combination of the gas barrier property, creep resistance 

10 saan™aTri Pa f rasistan f ' beat r3Slstance - interlaminar peel strength and transparency and Evaluable for 
sealing and storing contents such as foods for a long time. 

(2) Description of the prior art 

roiyeinyiene terephthalate is excellent in moldability and mechanical properties such as creen 

S" ,f a n ht ^oht I* 3 ™ 1 ' 7 ,f rie K ted ; ^ CCOrding,y ' Polyethylene terephthalate is widely 

. ' es P e ^"y 3 bottle for 3 drink - which is excellent in such properties as 

creep resistance, impact resistance, rigidity, gas barrier property, light weight characteristic heat 

tran ri sparenc y- However, the gas permeability of this polyester bottle is still higher than that 
of a glass bottle and cannot be neglected. For example, it is said that the shelf life of a small polyester bottle 

months at longest™ Sm3 ® r than 1 ,ltre ' which is filled with 3 carbonated drink such as cola, is about 2 

hpaHnrmaw'" Viny * a,Coh °! copolymer such as a saponified ethylene-vinyl acetate copolymer is known as a 
“« bl h r6Sln f* cellent . ,n the oxy S en barrier Property, and it also is known that this resin is 
combined with an olefin resin excellent in the moisture resistance and the laminate is used for the 
production of an undrawn or drawn multi-layer plastic vessel. 

of 3 vess ®' fr ° m 3 laminate structure comprising a polyester layer and an olefin-vinvl 
alcohol copolymer layer has already been proposed. For example, GB— A— 1 579 872 discloses a container 
ody formed from a laminate structure which comprises at least one gas-barrier film of an ethylene-vinvl 

,wo BO,ves, * r fllms * re a " b0 ™ ,ld 

FR-A-^Sa™ 3 for P«m n r>. aS ' b8r 1 moplastic adhesives for such materials as leather, plastics and wool, 
or polyester-formmg denvative thereof is replaced by isophthalic acid or a polyester-forming derivative 

sllpl,s ' lc d,carb ‘“ v " a ac,d ^ “ L " al --JSSTK 
i lay r °* »" -polw and ,ta JnwSnSI taStaJ S5TS5S 

TS , “ bl0 "' ,0n " in9 ' > be ™» , «""'"S. *"•««? forming. d,»w fonnlhg 

It IS therefore a primary object of the present invention to provide a multilayer plastic vessel formed 
from a laminate structure comprising a layer of a creep-resistant resin such as polyethylene terephthalate 
and a layer of an olefin-vinyl alcohol copolymer, which are tightly bonded to each other. 

Another object of the present invention is to provide a multilayer plastic vessel formed from a laminate 
structure w hich is cxc.ll.ht In the g„ tart., preper*. creep hrsIshTnc., imp,., S 

rs.. a ,ta , r Mr,n ' v and is v, " ,ab " a> a maBriai for ^ p, ° du,: " on « • 

More specifically, in accordance with the present invention, there is provided a multilayer plastic vessel 

recurrina units t ^ >n , comprisin ? ? la V er of 3 creep-resistant resin composed mainly of estel 

recurring units and a gas barrier layer containing an olefin-vinyl alcohol copolymer, which are laminated 

resin a • h - esi - e L ayer ' wherein the adhesive |s widi; a ssssi 

copo 'y es * er composition comprising in hte main chain at least two acid components selected from (i) an 
add h c^mponent COmP ° nent ' ^ 3 terephthal,c acid component and (iii) a linear or cyclic aliphatic dibasic 

In accordance with the present invention, there also is provided a sealing multi-laver Dlastic vessel 
comprising the above-mentioned laminate structure. ^ 

Brief description of the drawings 

invention. ' S 3 SeCti ° nal vieW of 8 draw -blow-formed vessel comprising a laminate structure of the present 

Fig 2 is an enlarged view showing the sectional structure (II) of the vessel shown in Fiq 1 
Fig. 3 is a sectional side view showing an embodiment of a plastic laminate structure in the form of a 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



cup. 



65 



Fig. 4 is an enlarged view showing the section of the laminate structure (IV) shown in Rg. 3. 
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Detailed description of the preferred embodiments 

Referring to Fig. 1 illustrating an embodiment of a plastic laminate structure in the form of a bottle, this 
vessel comprises a barrel 1, a bottom 2 connected to the lower end of the barrel, a conical shoulder 3 
connected to the upper end of the barrel and a neck 4 connected to the upper end of the shoulder) which are 
s integrally formed from a multi-layer preform, described in detail hereinafter, by draw-blow forming. 

This bottle is prepared by draw-blowing the preform biaxially, that is, by mechanically drawing the 
preform in the axial direction of the vessel and blowing a fluid into the preform to draw the preform in the 
circumferential direction. Accordingly, the resin constituting the barrel of the bottle is molecular biaxially 
oriented, that is, on both the axial direction and circumferential direction of the bottle. 
to Referring to Rg. 2 which is an enlarged view showing the section of the wall of the barrel of the bottle 
shown in Rg. 1, the wall of the barrel comprises an inner surface layer of a polyester composed mainly of 
ethylene terephthalate units, an outer surface layer composed of the same polyester, and an intermediate 
gas barrier layer 7 containing an olefin-vinyl alcohol copolymer interposed between the inner and outer 
surface layers 5 and 6. These polyester layers 5 and 6 are tightly heat-bonded to the gas barrier layer 7 
is through adhesive layers 8 and 9 containing a copolyester described In detail hereinafter. 

The present invention is characterized in that the creep-resistant resin layers 5 and 6 are heat-bonded 
to the olefin-vinyl alcohol copolymer-containing gas barrier layer 7 through an adhesive layer composed of 
a copolyester or copolyester composition comprising in the main chain at least two acid components 
selected from (i) an isophthalic acid component, (ii) a terephthalic acid component and (iii) a linear or cyclic 
20 aliphatic dibasic acid component. 

The present invention utilizes the phenomenon that the above-mentioned specific copolyester 
adhesive forms a strong bond by heating between a creep-resistant resin composed of ester recurring 
units, such as polyethylene terephthalate, polybutylene terephthalate, polycarbonate or polyarylate and an 
olefin-vinyl alcohol copolymer. 

25 In the copolyester used In the present invention, the dibasic acid components are included in the 
polyester chain in the form of a combination of isophthalic acid and terephthalic acid or a combination of 
isophthalic acid and/or terephthalic acid with a linear or cyclic aliphatic dibasic acid. 

From the viewpoint of the heat bondability to the olefin-vinyl alcohol copolymer, it is important that the 
copolyester should comprise in the main chain at least two dibasic acid components selected from the 
30 above-mentioned dibasic acid components (i) through (iii). Furthermore, from the viewpoint of the 
bondability to the creep-resistant resin, it is important that the aromatic dibasic acid component (i) and/or 
the aromatic dibasic acid component (ii) should be contained in the main chain. 

In connection with the copolyester to be used for heat bonding of an olefin-vinyl alcohol copolymer to 
a creep-resistant resin such as polyethylene terephthalate, not only the bonding force of affinity to the two 
35 resin layers but also the crystallinity of physical characteristics of the copolyester per se should be taken 
into consideration. The reason why the copolyester used in the present invention has an excellent 
bondability to both the olefin-vinyl alcohol copolymer and the creep-resistant resin, the strength of this 
bonding is not changed with the lapse of time and reduction of the bonding strength is very small even if 
the bonded structure is subjected to the forming operation such as draw forming are considered to be as 
<0 follows. 

The copolymer used in the present invention comprises relatively hard or rigid ester segments derived 
from the aromatic dibasic acid component and relatively flexible or soft segments derived from the 
isophthalic acid or aliphatic dibasic acid component. Because of the presence of the relatively flexible or 
soft segments, the coplyester chain is liable to have an easily, mobile structure, and the probability of 
45 formation of a hydrogen bond between the hydroxyl group of the olefin-vinyl alcohol copolymer and the 
ester carbonyl group or ether group is increased and the degree of actual formation of the hydrogen bond 
is increased. Furthermore, since the copolyester has aromatic ester segments, the copolyester is tightly 
bonded to the creep-resistant resin having similar aromatic ester segments. 

As the inherent problem of the heat adhesive, there can be mentioned a crystallization tendency of the 
so heat adhesive resin. The bonding of the olefin-vinyl alcohol copolymer to the creep-resistant resin should 
naturally be performed in the state where the copolyester is melted. If this copolyester is crystallized during 
cooling to room temperature from the melted state or during standing for a certain period or at the forming 
step such as the draw-formlng'step, the bonding strength is drastically reduced by molecular orientation 
due to crystallization or by changes of the physical properties due to crystallization. Since the copolyester 
55 used in the present invention contains the isophthalic acid component and/or the aliphatic dibasic acid 
component, the crystallinity of the copolyester is drastically reduced, and since the crystallization speed of 
the copolyester is increased by the isophthalic acid component and/or the aliphatic acid component the 
maximum crystallization degree that the copolyester can take is controlled by a very low level and 
crystallization with the lapse of time is inhibited, with the result that the bonding strength is stabilized. 

60 Furthermore, since the copolyester used in the present invention contains at least two dibasic acid 
components selected from the above-mentioned dibasic acid components (i) through (iii), the glass 
transition temperaUire (Tg) of the copolyester is controlled to a relatively low level, molecular orientation or 
orientation crystallization of the adhesive resin is prevented at the forming step such as the draw-formina 
step, or degradation of the adhesion is controlled at the forming step. 

65 In case of an adhesive resin having highly elastomeric characteristics, the stress is left in the bonding 
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interface under conditions for the forming operation such as draw forming, resulting in degradation of the 
adhesion. In contrast, in the copolyester used in the present invention since hard ester saoment* anH cnft 

““ «•"»• « r ui " ed ** * »“ d bai,n “' * *> 

The eonniu 5® fo T, n ® °P® rat,on and the stress left in the bonding interface is reduced. 

The copolyester used in the present invention may be an optional copolyester or coDolvester 
composition satisfying the above-mentioned condition. P Y or copolyester 

For example, copolyesters comprising recurring units represented by the following formula: 



•fO— R 
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!! , .- e . r . e, ?- Rl stands for . a . n al |phatic divalent hydrocarbon group, and R, stands for a riivalan# 

srirlS 

5 ? “J* ha ? d * tha ,so Phthalic acid component has a relation to the heat bon^bility to th 7 olefin vinS 

- 

t.Jr.htk. 1 * 8 3 u 9e °! nom 95/5 t0 35/65 - ,n the case where the bonding force to Dolvethvlena 
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a "" 8,h ls r “' % “ use,J in ’ he ,UaK 
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A copolyester in which the content of the aliphatic dibasic acid component is higher than 75 mole %, 
that is, a copolyester In which the content of the aromatic dibasic acid component is lower than 25 mole %, 
is generally poor in the heat bondability to a creep-resistant resin such as polyethylene terephthalate, and 
the adhesion strength to the creep-resistant resin is readily reduced with the lapse of time or at the tormina 
step such as the draw-forming step. 

The facts will become apparent from the results shown in Examples and Comparative Examples qiven 
hereinafter. 

In accordance with another preferred embodiment of the present invention, a copolyester comprising 
an isophthalic acid component in an amount of at least 5 mole % based on the total dibasic acid 
components is used. More specifically, a copolyester derived from isophthalic acid has a higher bondability 
to an olefin-vinyl alcohol copolymer than a copolyester derived from terephthalic acid, when the 
comparison is made based on te same aromatic dibasic acid component content It is considered that since 
isophthalic acid ester units form a more readily mobile polyester chain structure than p-oriented 
terephthalic acid ester units, bondability to the olefin-vinyl alcohol copolymer is improved in the above- 
mentioned copolyester. 



It is preferred that the aliphatic dibasic acid component contained in the copolyester be composed 
mainly of a dibasic acid having 4 to 12 carbon atoms, especially 5 to 12 carbon atoms. If the carbon number 
of the aliphatic dibasic acid is larger than 12, the bonding force to the ethylene-vinyl alcohol copolymer 
tends to decrease, and if the carbon number is smaller than 4, the water resistance of the copolyester is 
reduced and the adhesion stength is reduced with the lapse of time. 

The copolyester used in the present invention is composed mainly of the above-mentioned recurring 
units, but it may comprise minor amounts of other ester recurring units so far as the essential 
characteristics of the copolyester are not impaired. 

It is preferred that the copolyester used in the present invention should have a glass transition 
temperature (Tg) of -40 to 75°C, especially -40 to 40°C. If the glass transition temperature Tg is too high 
and exceeds the above range, the adhesion strength is considerably reduced when the laminate is 
subjected to the forming operation such as the draw-forming operation. The reason is considered to be that 
if the glass transition temperature is too high, in the copolyester adhesive layer, molecular orientation or 
orientation crystallization is caused at the forming step or even when the copolyester has a high softness 
and is highly elastomeric, the elastic recovery stress is readily left in the bonding interface after the forming 
operation, and no good bonding force is obtained in each case. If the glass transition temperature Tg of the 
copolyester is too low and below the above range, the cohesive force of the copolyester per se at a 
temperature close to room temperature is drastically reduced, and also the bonding force is extremely 
reduced and reduction of the bonding force with the lapse of time becomes prominent Furthermore, when 
the laminate structure is formed into a vessel, the appearance and dimension stability are drastically 
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It is ordinarily preferred that the intrinsic viscosity (nl of the copolyester used in the present invention 
be 0.3 to 2.8 dl/g, especially 0.4 to 1.8 dl/g, as measured at a temperature of 30°C In a mixed solvent 
comprising phenol and tetrachloroethane at a weight ratio of 60/40. From the viewpoint of the adaptability 
to the heat bonding operation, it is preferred that the softening point of the copolyester be lower than 
230°C, especially -30 to 200°C, as measured according to the method described in the example. 

The above-mentioned copolyesters may be used singly or in the form of a blend of two or more of 
them. Furthermore, the copolyester may be used in the form of a blend with other thermoplastic resin, for 
example, an olefin resin such as polyethylene, polypropylene, an ethylene-propylene copolymer, an 
ethylene-butene-1 copolymer, an ion-crosslinked olefin copolymer (ionomer), an ethylene-vinyl acetate 
copolymer, an ethylene-acrylic acid copolymer, ethylene-ethyl acrylate copolymer, acid-modified 
polyethylene or acid-modified polypropylene. The olefin resin is used in an amount of up to 50% by weight, 
especially up to 30% by weight, based on the total adhesive. 

When the laminate structure comprised in the plastic vessel of the present invention is used as a film or 
sheet, in order to prevent deformation under application of a pressure and also from the viewpoint of the 
mechanical strength or water resistance, the creep-resistant resin layer should comprise ester recurring 
units. ° 



A creep-resistant resin having such rheological properties that the sum of the initial elasticity modulus 
(Eg) and delayed elasticity modulus (El), as mesured at a temperature of 23°C and a stress of 7 MNrrT* is at 
55 east 100 MNm" , the steady flow viscosity coefficient (n°°) is at least 10 4 TNsm and the delay time (t.) is 
less than 6x10* sec is advantageously used. 

Ordinarily, when a stress S is applied to a viscoelastomer such as a thermoplastic polymer for a time t, 
with increase of the time t, not only influences of the elasticity but also influences of the viscosity are 
manifested and the system shows viscoelastic behaviors, and when the time t is sufficiently large, the 
6o viscous flow is caused. These viscoelastic behaviors can be typically represented by such characteristics as 
the above-mentioned factors Eg, El, n® an d t R . 

When the formed vessel is used as a pressure-resistant vessel such as a carbonated drink vessel or an 
aerosol vessel, the material constituting the vessel wall is required to have not only an excellent gas barrier 
property but also an appropriate hardness capable of resisting the pressure of the content and a good 
65 combination of the creep resistance and impact resistance. 
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anri Vi l COelaSti , C characteristics, the sum (Eg+EI) of the initial elasticity modulus 

thp ^pwnnfnt nfth ^ modulus ha . s a relat !°!? to the hardness of the vessel. In the present invention, from 
the viewpoint of the pressure resistance, it is important that the value of (Eg+EI) should be at least 100 

MMm-*' !? pec,ally a, east 2x10 dyne/cm , as measured at a temperature of 23°C and a stress of 7 
MNm . The steady flow viscosity coefficient (n°°) and delay time (t„) have a relation to the creeD 
KES n ni h W 6 Pr -I ent mv . e " t,on ' , ,n order to Prevent the creep, it is important that the value n» should 
less than 3i?0 6 s2. ' eSpeC,ally 8t least 5X10 TNsm " 2 ' and ^ should be less than 6x10 s sec, especially 

In view of these characteristics, as the thermoplastic resin suitable for attaining the objects of the 

present invention, there can be mentioned, in the order of importance, polyethylene terephthalate (PET) 

? h °J yb ^2Sren r «| Pht h a ^ lote (PBT), polycarbonate (PC) and polyacrylate (PAR). Blends of two or moreof 

resistance ^ not ImnairP^ Vh" h h rm ° re ' ° ther tbermoplastic resins may be blended, so far as the creep 
resistance is not impaired. The above-mentioned nnjvesterc maw ha i.^ * 

™n P °^ merS ’ 7 , order t0 , . im Prove the characteristics at the" heat foiling "step, small amoumS' o“f 
comonomers may be introduced into the main chains. For example, modified PET or modified PBTin which 

chara b f)iSri^? , y ene h 9 yC0 L f S incor . porated as the 9)yco« component for improving the drawdown 
Snivfr^hnnir 7 77 for a1 * amin9 the objects of the present invention. The polycarbonate is a 
poly(carbomc acid ester) derived from a dihydroxy compound and phosgene. For example, there can be 

P°|y-P-xylyleneglycol biscarbonate, polydihydroxydiphenylmethane carbonate 
ffiinrfat^^ carbonate and polydihydroxydiphenyl-1,1-ethane carbonate. As the 

“ mprl!in8 rec “ r,ln9 unlK 

Ordinarily, the creep-resistant resin should have a film-forming molecular weight 
25 s U rh« ltL C !L efin ' VlnV a ?° ho1 c ° p °'v mer , there can be used a copolymer comprising units of an olefin 
vS acSt2 Frnm p h ropy,ene and v ' n V‘ alc <>hol “nits obtained by saponifying units of a vinyl ester such as 
lefin v?mT V* IF" property a " d moisture resistance, it is important that 

alcohni nn^ V i 77 copo| y m er should contain 40 to 80 mole%, especially 50 to 75 mole %, of the vinyl 
lowe h r than l’ molo^^if of tha residual vinyl ester units should be lower than 4 mole %, especial^ 
30 vSsiw fnl of 0 7 t<T°i 7 dL7? 8rre a d ”’!! t 7™°J7"' vl ' r 7 a,coho1 copolymer should have an intrinsic 

weighretio of 85/1 5 Th^7nTn?| U 7 d h . 3 ° C “J 8 m ' X8d S0,Vent comprisin 9 phenol and water at a 
7 The olefin-vinyl alcohol copolymer may be a saponified copolymer obtained by 

saponi^cadon^egre^or^Tea^OSyl 6 C ° P ° lYmer haVi " 9 8 " 8thylene C ° n,6nt ° f 20 t0 60 mo ‘ % t0 3 

The olefin-vinyl alcohol copolymer alone may be used for the gas barrier layer. Furthermore this 

Dmfor7d ei A may b .® US f7 n *u, e form of 3 blend with other thermoplastic resin for thecas barrier layer As a 
preferred example of the blend, there can be mentioned a blend comprising an olefin-vinvlalcohol 

de7rihT7i7l 8 polyan l ,de at 3 w®'8 ht m«o of from 95/5 to 40/60, especially from 90/10 to^O/M. a! 
described in Japanese Patent Publication No. 42493/82, this blend has a small oxygen permeation 
coefficient almost comparable to that of the olefin-vinyl alcohol copolymer and is excellent in the 

Dmrin^n lty f° ? 8 d !’ aw 7 ,Tning . operation. Accordingly, this blend is advantageously used for the 
production of a draw-blow-formed vessel or a sheet-formed vessel by drawing. 

not nlit !. a Z nat t St, i UCtlJ, ; e used } n the plastic vess el Of the present invention, the layer arrangement is 
J • V i Crit 7l^ 0 7 8 f the copo| Y ester adhesive layer (CAP) is interposed between the creep- 
resistant resin layer (PT) and the olefin-vinyl alcohol copolymer layer (PEVA). For example there can 
optionally be adopted a symmetric five-layer structure of PT/CAP/PEVA/CAP/PT shown in the drawings a 
three-layer structure of PT/CAP/PEVA, and a four-layer structure of PT/CAP/PEVA/CAP 

Scraps formed by pulverizing defective articles in the vessel-forming process may be incorporated in 

™Tav7 e fqRi am r h Sm ' n - th . 8 present invention ' there ma V be adopted laminate structures including a 
scrap layer (SR), such as a six-layer structure of SR/PT/CAP/PEVA/CAP/PT or PT/SR/CAP/PEVA/CAP/PT and 
a seven-layer structure of SR/PT/CAP/PEVA/CAP/PT/SR or PT/SR/CAP/PEVA/^P/SWPT. ' 

. 8 thl .ess of each of the foregoing three layers may optionally be changed. However in order to 
obtai n an optimum combination of the gas barrier property, impact resistance, rigidity, heat resistance and 
in erlammar peelstrength it is preferred that the PT layer be thickest and the CAP and VSa \ layere be 

il ,S preferred that the PT/PEVA thickness ratio be in the range 
of from 100/1 to 5/1 and the PEVA/CAP thickness ratio be in the range of from 10/1 to 1/2. It is preferred that 

mirmne th,ckness of the lam,nate in the form of a final vessel be 50 to 3000 microns, especially 100 to 2000 

minniori ' S ? rm< i d ' p re fe rab |y by co-extrusion of multiple layers. Since two resins are sufficiently 

femi 9 nt d p 7n7 ^7'"? lnterfac ® between two adjacent resin layers if this co-extrusion is adopted, a 
mTth7 th^pl 8 h8 7? 9 ?" espec,ally h, 9 h adhesion strength can be obtained. In this co-extrusion 
^77 : n h !i 7 P ' re f' 7." resm - ? as barrier resin and copolyester adhesive are independently melt- 
ext ™ derafo . rt . he respective resins, these resins are extruded through a multi-layer multi-ply die 
th^^L7p7 r e er w ln . terp0 ^ ed between the creep-resistant resin layer and gas barrier resin layl^and 

55 rr " J n ?° l P 1 "* a . sh3et 3 pipe for 8 bottle or a pre form for a bottle. Incidentally, a 

65 preform for a bottle is obtained by subjecting a molten resin parison formed by co-extruslon to preliminary 
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blow forming in a mold or by cooling a pipe formed by co-extrusion, cutting the pipe into a predetermined 
length, heating the upper and lower end portions of the cut pipe again and forming a mouth screw and a 
bottom by compression forming or the like. 

Formation of the laminate can also be accomplished according to the sandwich lamination method or 
5 extrusion coating method. For example, a copolyester adhesive is extruded in the form of a film between a 
preformed film or a creep-resistant resin such as polyethylene terephthalate and a preformed film of an 
olefin-vinyl alcohol copolymer, and the assembly is pressed, if necessary under heating, whereby a 
laminate structure is formed. According to another method, an olefin-vinyl alcohol copolymer as an 
intermediate layer and a copolyester adhesive as inner and outer layers are simultaneously extruded 
w between two films of a creep-resistant resin, and the simultaneously extruded layers are sandwiched with 
the creep-resistant resin films and the assembly is pressed, whereby a laminate structure is obtained. 
Furthermore, there may be adopted a method in which a copolyester adhesive and an olefin-vinyl alcohol 
copolymer are extrusion-coated in succession on the surface a creep resistant resin film, and a method in 
which three kinds of preformed films are heat-pressed or heat rolled in the above-mentioned lamination 
is order. 

Moreover, for formation of a multi-layer preform, there may be adopted a method In which a 
copolyester adhesive and an olefin-vinyl alcohol coplymer are injected in succession on the inner or outer 
surface of a bottomed preform composed of a creep-resistant resin such as polyethylene terephthalate, 
whereby a preform having a multi-layer structure is prepared. 

20 The laminate structure is especially valuable for the production of a draw-blow-formed vessel or a 
sheet-formed vessel by drawing. For example, draw-blow forming can be performed according to known 
procedures except that the above-mentioned multi-layer preform is used. At first, the multi-layer preform is 
preliminarily heated at a drawing temperature before draw blowing. This drawing temperature is a 
temperature lower than the crystallization temperature of the polyester used, at which drawing of the multi- 
25 layer preform is possible. For example, in case of polyethylene terephthalate, the drawing temperature is 
80 to 130°C, especially 90 to 110°C. 

Draw-blow forming of the preliminarily heated preform is accomplished by known means such as 
sequential draw-blow forming or simultaneous draw-blow forming. For example, in case of sequential 
draw-blow forming, the preform is drawn in the axial direction by blowing a fluid under a relatively low 
30 pressure, and the preform is expanded and drawn in the circumferential direction of the vessel by blowing 
a fluid under a relatively high pressure. In case of simultaneous draw-blow forming, drawing in the 
circumferential direction and drawing in the axial direction are simultaneously performed while blowing a 
fluid under a high pressure. Drawing of the preform in the axial direction can easily be accomplished, for 
example, by gripping the neck of the preform between a mold and a mandrel, applying a drawing rod to the 
35 inner surface of the bottom of the preform and stretching the drawing rod. It is preferred that the draw ratio 
be 1.5 to 2.5 in the axial direction and 1.7 to 4.0 in the circumferential direction. 

In the barrel of the draw-biow-formed vessel, the polyethylene terephthalate layer is molecularly 
oriented so that the density of the polyethylene terephthalate layer is in the range of 1.350 to 1.402 g/cm 3 , 
whereby good impact resistance, rigidity and transparency desirable for a bottle-shaped vessel are 
40 obtained, and because of the presence of the olefin-vinyl alcohol copolymer layer, an excellent barrier 
property to oxygen, nitrogen, carbon dioxide gas and fragrance can be obtained. Furthermore, an excellent 
interlaminar adhesion can be maintained by the presence of the interposed copolyester adhesive layer. 

For the production of a sheet-formed vessel, the above-mentioned multi-layer film or sheet is 
preliminarily heated at the above-mentioned drawing temperature, and the heated film or sheet is formed 
45 into a cup by vacuum forming air-pressure forming, plug-assist forming or press forming. 

The present invention will now be described in detail with reference to the following Examples that by 
no means limit the scope of the invention. 

Example 1 

so . Molar ratios of ingredients in adhesive compositions used in this Example are shown in Table 1. These 
adhesive compositions were prepared according to the following method. 

A four-neck flask ws charged with predetermined amounts of a phthalic acid ester such as dimethyl 
terephthalate (hereinafter referred to as "DMT”) or dimethyl isophthalate (hereinafter referred to as 
"DMI"), a glycol such as ethylene glycol (hereinafter referred to as "EG") or 1,4-butane-dioJ (hereinafter 
55 referred to as "BD") and a catalyst, and ester exchange reaction was carried out with stirring. The reaction 
was started at 165°C and the temperature was elevated to 200°C at a rate of 0.5°C per minute. Within 85 
minutes from the start of the reaction, methanoi was distilled in an amount corresponding to 90% of the 
theoretical amount. Then, a predetermined amount of trimethyl phosphite (hereinafter referred to as 
"TMPA") was added to the reaction mixture at 200 °C and the reaction was conducted for 35 minutes. Then, 
60 the temperature was elevated to 240°C over a period of 30 minutes to effect esterification. Then, the 
temperature was elevated to 265°C and polymerization was conducted under 0.1 mmHg for 4 to 6 hours. 

The final composition of the obtained polymer was determined by the proton NMR analysis and gas 
chromatography. The determined composition is expressed by mole % in Table 1. 

Twenty-four kinds of the so-formed adhesive compositions (CAP-1 through CAP-24) were formed into 
65 films by a hot press and were rapidly cooled in water to form samples. These adhesive films were 
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potb”wL?K,"phtKS » ~ " petf 7' * 

S5SSKMSSM 

mole % and a residual vinyl ester content of 04 mni« w /i?* 60 * °L 56 mo e an et Mene content of 43.6 

ho. , T . E «h .. «. c v ,ss n s 

these laminated films was accomDlished accordinn tn th. !!!k 5 . ne^ of 200 microns. Formation of 
adhesive films were piled on PET-F, PBT-F, PC-F, PAR-F or PEVA-F^ent^^ the above ' m ? ntione d 24 

PreS Spwim t ers e haWng 7 a C widtVof^ 8 pr “ sur ® <** kJcm^fo?M s^onds^ 1 

HK ca " M M “ * spe “ »' ,M mp “ v ensil * “*•' 

TABLE 1 

rnmnA<t!»tM« il • 

-w.n^wj.uui I Ul UUIltfSIVe 

Glycol component (mole %) 
Dimethyl isoph- 1,4-butane- 

thalate (DMI) diol (BD) 



Adhesive 



CAP-1 

CAP-2 

CAP-3 

CAP-4 

CAP-5 

CAP-6 

CAP-7 

CAP-8 

CAP-9 

CAP-10 

CAP-11 

CAP-12 

CAP-13 

CAP-14 

CAP-15 

CAP-16 

CAP-17 

CAP-18 

CAP-19 

CAP-20 

CAP-21 

CAP-22 

CAP-23 

CAP-24 



t wvm^vaniuil 

Pnthalic acid ester comp onent (mole %) 

Dimethyl tereph- 
thalate (DMT) 



100 



95 



0 

5 



100 

100 



Ethylene glycol 
(EG) 



90 


10 


100 




85 


15 


100 




80 


20 


100 




70 


30 


100 




60 


40 


100 




55 


45 


100 




50 


50 


100 




45 


55 


100 




40 


60 


100 




35 


65 


100 




100 


0 




100 


95 


5 




100 


SO 


10 




100 


85 


15 




100 


80 


20 




100* 


70 


30 




100 


60 


40 




100 


55 


45 




100 


50 


50 




100 


45 


55 




100 


40 


60 




100 


35 * 


65 




100 
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TABLE 2 



Adhesive 


Polyethylene 

terephthalate 

(PET-F) 


Adhesion strength (g/10 mm 
Poly butylene Polycar- 

terephthalate bonate 

(PBT-F) (PC-F) 


width: T-peel) 

Polyarylate 

(PAR-F) 


Ethylene-vinyl 
alcohol copolymer 
(PEVA-F) 


CAP-1 


peeling 

impossible 


peeling 

impossible 


peeling 

impossible 


5100 


78 


CAP-2 


ditto 


ditto 


ditto 


5250 


1060 


CAP-3 


4640 


ditto 


4670 


5400 


1450 


CAP-4 


4280 


5960 


3980 


5600 


1680 


CAP-5 K 


3820 


5630 


3760 


5760 


1780 


CAP-6 


3660 


5310 


3440 


5800 


1890 


CAP-7 


3440 


4850 


2980 


5840 


1810 


CAP-8 


3280 


4640 


2750 


peeling 

impossible 


1750 


CAP-9 


2770 


4430 


2530 


ditto 


1540 


CAP-10 


2550 


4220 


2310 


ditto 


1290 


CAP-11 


2330 


3750 


1880 


ditto 


1090 


CAP-12 


2190 


3510 


1550 


5980 


920 


CAP-13 


peeling 

impossible 


peeling 

impossible 


peeling 

impossible 


5000 


63 


CAP-14 


ditto 


ditto 


ditto 


5100 


1000 


CAP-15 


ditto 


4770 


4610 


5200 


1220 


CAP-16 


5330 


4580 


4210 


5300 


1390 


CAP-17 


4850 


4340 


3800 


5400 


1430 


CAP-18 


4640 


3910 


3510 


peeling 

impossible 


1490. 


CAP-19 


4430 


* 3720 


3220 


ditto 


1320 


CAP-20 


4280 


3550 


2910 


ditto 


1290 


CAP-21 


3730 


3380 


2720 


ditto 


1110 


CAP-22 


3510 


3190 


2550 


ditto 


1040 


CAP-23 


3320 


2900 


2180 


ditto 


1010 


CAP-24 


3190 


2710 


1870 


ditto 


900 



Example 2 

Adhesive resin compositions were prepared by melt-mixing the polyester type adhesive resins CAP-6 

a™ CAP-1 6 used in Example 1 at weight ratios of 10/90, 20/80, 30/70, 40/60, 50/50, 60/40, 70/30, 80/20 and 
yu/i o. 

Nine adhesive films having a thickness of 80 to 100 microns were prepared from these adhesive resin 
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=S t ? n ^l referred x ° as :' sd ^ s CAP-25 through CAP-33") in the same manner as described in 
Example 1. These n ne adhesive films were laminated with PET-F, kept in a hot press maintained at 270°C 
under no compression for 120 seconds and then kept under a pressure of 5 kg/cm' sTecimens havina a 
tTn^R^nPPH nMnn 6 san J p, . ed . from the so-obtained laminate films, and the T-peel test was carried out a 9 t a 

adhe^vesftcf reT ^PC^PARF an^PFvl 6 ? 6 ^ S,milarly ' bondin 9 strength values of the foregoing nine 
adhesives to PBT-F, PC-F, PAR-F and PEVA-F were measured. The obtained results are shown in Table 3. 



TABLE 3 

Adhesion strength (g/10 mm width: T-peel) 





Adhesive 


PET-F 


PBT-F 


PC-F 


PAR-F 


PEVA-F 




CAP-25 


3980 


3490 


91/1A 


AOAA 


_____ 














IOCU 


15 


CAP-26 


3810 


3510 


2170 


2380 


1660 




CAP-27 


3620 


3640 


2220 


2420 


1696 


20 


CAP-28 


3410 


3760 


2360 


2500 


1700 




CAP-29 


3200 


3890 


2240 


2590 


1730 




CAP-30 


2790 


4090 


2180 


2660 


1890 


25 


CAP-31 


2560 


4130 


2120 


2780 


1890 




CAP-32 


2420 


4330 


1990 


3000 


1780 


30 


CAP-33 


2330 


4440 


1700 


3200 


1720 



a | | Example 3 

35 

• Siaiss 

obtained ' V "’ 9 an average th,ckness of °- 40 mm ' an «u»r volume of 1040 cc and a weight of 36 g was 

• s^&S£SS255S5«MS !a s 

ith respect to each of the foregoing bottles, the transparency (haze), oxygen permeability and falling 
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impact strength were determined, and occurrence of the interlaminar peeling phenomenon was checked at 



the falling test. The obtained results are shown In Table 4. 






5 

Bottle 


Transparency 
(haze)* (%) 


TABLE 4 
Oxygen per- 
meability ## 
(cc/m 2 - day * 
atm) 


Falling 

impact 

strength 

(N/10)*** 


Interlaminar 

peeling**** 


10 B-1 


4.1 


1.5 


0/10 


0/20 


B-2 


4.0 


12 


0/10 





Note 

75 A square sample of 30 mmx30 mm was cut out from the barrel of the bottle, and the haze was 

measured according to the method of JIS K-6714. 

**: According to the method for measuring the oxygen permeability of a bottle, disclosed in 
Japanese Patent Publication No. 48459/82, the oxygen permeability was measured at 37°C and under a 
relative humidity of 100% inside the bottle and a relative humidity of 20% outside the vessel. 

20 ***' A bottle was filled with 1 Kg of a saline solution and was sealed by an aluminum cap. The bottle 

was stored in a low temperature store chamber maintained at 5°C for 1 day. The bottle was let to fall down 
on a concrete surface from a height of 2 m while the normal posture was maintained. The ratio of the 
number of broken bottles to the number of the total bottles tested is expressed by "N/10'\ 

****: A buttle filled and stored in the same manner as at the test for measuring the falling impact 
25 strength was similarly let to fall down while the normal posture was maintained or the recumbent posture 
was maintained. In case of the bottle B-1, no interlaminar peeling was observed when 10 bottles were let to 
fall down in the normal posture and another 10 bottles were let to fall down in the recumbent posture. 

Example 4 

30 The copolyester CAP-6 used in Example 1 was melt-mixed with maleic anhydride-modified 
polypropylene having a melting point of 160°C, a density of 0.91 g/cm 3 , a melt index of 1.5 g/10 min (as 
determined at 210°C under a load of 2160 g) and a maleic anhydride content of 0.6% by weight at a weight 
ratio of 80/20 to form a resin mixture CAP-8-M. 

The copolyester CAP-6 used in Example 1 was melt-mixed with polyethylene terephthalate having a 
35 melting point of 255°C and an intrinsic viscosity [r|] of 0.65 dl/g and a sodium salt-modified ionomer having 
a melt index of 0.9 g/10 min and a density of 0.91 g/cm 3 at a weight ratio of 10/80/10 to form a resin mixture 
CAP-6-1. 

The copolyester CAP-6 used in Example 1 was melt-mixed with an ethylene-vinyl acetate copolymer 
having a melting point of 96°C, a density of 0.93 g/cm 3 and a vinyl acetate content of 11% by weight at a 
4Q weight ratio of 80/20 to form a resin mixture CAP-6-P. 

Three films were prepared from these three resin mixtures in the same manner as described in 
Example 1 . Then, in the same manner as decribed in Example 1 , these three films were laminated with PET- 
F, PBT-F, PC-F, PAR-F or PEVA-F. These laminated films were subjected to the peeling test in the same 
manner as described in Example 1. The obtained results are shown in Table 5. 

45 

TABLE 5 

Adhesion strength (g/10 mm width: T-peel) 





Adhesive 


PET-F 


PBT-F 


PC-F 


PAR-F 


PEVA-F 


50 


CAP-6-M 


1110 


1130 


1120 


1130 


980 




CAP-6-1 


1280 


1260 


1240 


1200 


1100 


55 


CAP-6-P 


1130 


1140 


1150 


1100 


1060 



Examples 5 and 6 

[Synthesis of copolyester adhesive and formation of sheet] 

Copolyester adhesives used in these Examples were prepared by polycondensation according to the 
6o method described below, and they were formed Into film samples. A glass reaction vessel was charged 
with predetermined amounts of corresponding acid and glycol components and about 0.04% by weight of 
a catalyst such as tetra-n-butyl titanate, and the mixture was heated at 200°C with stirring and ester 
exchange reaction was continued for about 100 minutes while removing formed methanol. Then, the 
temperature was elevated to about 260°C and polymerization was carried out under a reduced pressure of 
65 0.1 to 0.5 mmHg for about 2 hours. The obtained copolyester was inserted between two Teflon sheets and 
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formed into a film sheet having a thickness of about 200 to about 300 microns in a hot press at a 
temperature higher by 20 to 30°C than the melting or softening point of the resin. The final composition of 

™cnift a I? P ih WaS ?°" fi r d * by l h -f ?[ oto ? NMR ana| Y sis and 9 as chromatography. The.obtained analysis 
results are shown in Tables 6 and 7. The glass transition temperature (Tg) of each sample was measured by 

mechai ? ,cal analysis apparatus (TMA) supplied by Rigaku Denki at a temperature-elevating 
6 and7° C/mm 8ccordm9 10 thecus tomary penetration method. The obtained results are shown in Tables 

[Preparation of test piece for adhesion test] 

As the creep-resistant resin to be bonded, there were used polyethylene terephthalate (PET) havinq a 
softening point of 265°C and a glass transition temperature (Tg) of 80°C, polybutylene terephthalate (PBT) 
having a softening point of 225°C and a glass transision temperature (Tg) of 37°C ( polycarbonate (PC) 

havinq a softcnino DOint of »nrl an pthvlona.inm /1 •tUntiAl mk«I.« /nrwit t . • ..... 

A. n i a li r o, . r'.' T ' •••'*• wpwiy.noi ircvM/ navmg a vinyl aiconoi 

n?ad J /o# a [ es,d “ a > ester concentration of 0.4 mole %, a softening point of 182°C and a 

shPPt h^inn a ri tL en i PeratUr < e 1 ( T fl) 0f 72 ° C - Each of these creep-resistant resins was used in the form of a 
sheet having a thickness of 1.5 mm, which was formed by extrusion. 

ab ° ve -mentioned copolyester adhesive sheet was inserted between two sheets of the creep- 

~ S '"’. an ? ** assemb| Y. as kept in a hot press maintained at a temperature higher by 20°C than the 

comnrp«pH° , |? t H 0f tbe c r ee P' l ' esist a nt resin under application of no pressure for 120 seconds and was 

obtained^ ^ 5 k9/ ° m for 60 sec0nds - Thus > laminate structures shown in Tables 6 and 7 were 

s °me of these laminates were monoaxially draiwn at a draw ratio of 2 by bench-scale biaxiallv drawino 
fpBS70X?C)o?^ 130'C P (PEVA)’ V lwam ° t0 Seisakusho) - Th 0 drawing temperature was 105°C (PET), 85°C 



[Evaluation of adhesion strength] 
met having a length of 100 mm and a width of 100 mm were taken out from laminated sheets 

J nwf?w D b ? d i! 9 3n . d 3 S u fr ° m drawn 'aminated sheets. In case of the drawn laminated sheets, the test 
Himrti^ Th k Hh “i* S ° that **!? ,on 9* tudina l direction of the test piece was in agreement with the drawing 
30 stran9th was determined at room temperature at a tensile speed of 1 00 mm/min by 

<!torlH P ?n ^ I test using a tensile tester. The T-peel test was similarly carried out after the test pieces had been 
°red in an atmosphere of a temperature of 37°C and a relative humidity (R.H.) of 97%. The test was 

aKf hm C t’ d 5 t,meS V 1 nder the f bove conditions and the average peel strength was evaluated based on the 
thmetic mean value at each measurement The obtained results are shown in Tables 6 and 7. 
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TABLE 6-1 

Composition and properties of adhesive 
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TABLE 6-2 
Undrawn samples 



Just after bondina After 1 month ’ s storage at 37“C 

* and 97% RH 



Run 1 


PET 


P8T 


PC 


PEVA 


PET 


PBT 


PC 


PEVA 


2200 


2300 


2000 


1800 


1700 


1400 


1800 


1200 


Run 2 


2600 


2700 


2400 


2200 


2300 


2200 


2000 


1600 


Run 3 


3400 


3700 


2900 


2600 


3200 


3300 


2500 


2200 


Run 4 


3500 


3500 


3200 


2700 


3300 


3400 


2900 


2300 


Run 5 


3700 


3900 


2700 


2300 


3400 


3700 


2400 


2100 


Run 6 


3100 


3200 


2400 


2400 


2800 


3000 


2300 


2000 


Run 7 


3400 


3600 


2800 


2500 


3200 


3500 


2700 


2400 


Run 8 


3200 


3500 


2600 


2300 


2600 


3300 


2400 


2000 


Run 9 


3400 


3600 


2400 


2000 


3200 


3000 


2000 


1800 


Run 10 


3600. 


3800 


2700 


2100 


3400 


3500 


2400 


1900 


Run 11 


3300 


3500 


2600 


1800 


2700 


3200 


1800 


1600 


Comparative 
Run 1 


1300 


1600 


1300 


1000 


1000 


1400 


900 


600 


Comparative 


• 


* 


» 












Run 2 








63 


* 


* 


• 


35 


Run 12 


3200 


3400 


2400 


1700 


2800 


3100 


1700 


1100 


peeling impossible 
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TABLE 6-3 

Samples drawn at draw ratio of 2 

After 1 month's storage at 37°C 
Just after drawing and 97% RH 





PET 


PBT 


PC 


PEVA 


PET 


PBT 


PC 


PEVA 


Run 1 


1900 


1700 


1700 


1300 


1400 


1300 


1200 


1000 


Run 2 


2400 


2300 


2300 


2000 


2000 


1900 


1700 


1400 


Run 3 


3500 


3800 


2600 


2400 


3000 


3100 


2100 


2100 


Run 4 


3200 


3600 


3000 


2500 


2900 


3200 


2400 


2200 


Run 5 


3600 ’ 


4100 


2400 


2000 


3300 


3400 


2000 


1800 


Run 6 


2900 


3400 


2600 


2200 


2700 


3200 


2100 


1700 


Run 7 


3500 


3700 


2800 


2400 


3300 


3600 


. 2400 


2200 


Run 8 


3100 


3400 


2500 


2200 


2300 


2800 


1900 


1800 


Run 9 


2100 


2300 


2100 


1600 


1900 


1700 


1400 


1300 


Run 10 


2400 


2600 


2200 


1800 


2200 


2300 


1800 


1300 


Run 11 


17Q0 


2200 


1600 


1600 


1500 


2000 


1300 


1100 


Comparative 
Run 1 


400 


800 


700 


800 


200 


500 


600 


300 


Comparative 
Run 2 


4500 


4000 


3900 


30 


4100 


3800 


3600 


15 


Run 12 


1600 


2000 


1500 


1500 


1300 


1800 


1100 


800 
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TABLE 7-2 
Undrawn samples 

After 1 month's storage at 37°C 
Just after bonding and 97% RH 





PET 


PBT 


PC 


PEVA 


PET 


PBT 


PC 


PEVA 


Run 13 


3500 


3600 


2800 


2600 


3300 


3400 


2500 


2300 


Run 14 


3700 


3800 


3200 


2300 


3500 


3400 


3000 


2000 


Run 15 


2700 


3200 


2600 


2400 


2600 


3000 


2300 


2100 


Run 16 


3000 


2900 


3600 


2500 


2800 


2700 


3300 


1800 


Run 17 


3500 


3300 


2400 


1800 


2200 


2000 


2000 


1000 


Run 18 


2800 


3300 


2700 


2100 


1400 


2000 


1500 


1200 


Run 19 


2700 


3200 


2600 


1500 


2400 


2600 


2000 


1200 


Comparative 
Run 3 


2300 


2500 


1800 


, 1500 


800 


1000 


1000 


800 


Comparative 
Run 4 


600 


1000 


700 


900 


400 


700 


300 


400 






TABLE 7-3 

Samples drawn at draw ratio of 2 

After 1 

Just after drawing 


month's storage 
and 97% RH 


at 37°C 




PET 


PBT 


PC 


PEVA 


PET 


PBT 


PC 


PEVA 


Run 13 


2700 


2600 


2300 


2100 


2400 


2400 


2000 


1800 


Run 14 


2600 


3200 


2900 


2000 


2400 


2900 


2200 


1600 


Run 15 


2400 


2800 


2300 


2300 


2200 


2600 


2100 


2000 


Run 16 


3300 


3200 


3300 


2200 


2600 


2600 


3200 


1900 


Run 17 


2800 


2400 


2200 


1200 


1900 


1600 


1800 


: 900 


Run 18 


2400 


2700 


2200 


1800 • 


1100 


1600 


1000 


900 


Run 19 


2400 


2300 


2100 


1200 


1800 


2000 


1700 


1000 


Comparative 
Run 3 


2100 


1900 . 


1600 


1300 


800 


1100 


800 


500 


Comparative 
Run 4 


800 


900 


800 


800 


300 


600 


200 


300 
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Note 

The abbreviations used in Tabies 6 and 7 stand for the following acid or glycol components. 

Acid components 
5 T: terephthaiic acid 

I: isophthalic acid 
0: orthophthalic acid 
DPA: diphenolic acid 
TP: tetrahydrophthalrc acid 
to MA: malonic acid 

A: adipic acid 
SE: sebacic acid 
SA: suc r “' r **' > 

AZ: azelaic acid 
15 DA: dimer acid 

GA: glutaric acid 

DDA: 1,10-decane-dicarboxylic acid 



Glycol components 
20 BD: 1,4-butane-diol 
EG: ethylene glycol 
PG: propylene glycol 
NG: neopentyl glycol 
HG: hexahydroxylylene glycol 
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... Example 7 

nnon • po,y . ^ ,ene terephthalate resin (PET) having an intrinsic viscosity In] of 0.91 di/q as measured at 
°° C in a mixed solvent comprising phenol and tetrachloroethane at a wefcht rSo of 60/40 was used as the 
resm for innermost and outermost layers, an ethylenevinyl alcohol copolymer ^(PEWlTatina a vin^ 

used'as the resir^or the?'? % ' a H r 5 s t id 1 ual vinyl ester content of 0.6 mole % and a melting point of 182»C was 
thfrotLf ?if 0 mt 1 ermediate la y® r - and the copolyester adhesive C7 used in Example 5 was used as 
DmrarM hl* 0 adh ® slv ® layer. A symmetric five-layer pipe having a structure of PET/C7/PETA/C7/PET was 
nntomf d 1 eXt u- U ! IOn Us,n9 an extrud,n 9 apparatus comprising an extruder for the innermost and 

eSrUnothnii^f Was Pr0Vid 5 d r ith a ^dl-flighted screw having a diameter of 65 mm and a^ 
effective length of 1430 mm, an extruder for the intermediate layer, which was provided with a full-fliohted 
screw having a diameter of 38 mm and an effective length of 950 mm, an extruder for the ^adhesive ^ (aver 
ni a .m°n nS f m M ted by re " riod ® i,in 9 a high-temperature type hot melt adhesive applicator provided with 

SD^it molTo obt^n d a P hon and 3 thre * res ' n five - |a V er die ' and ‘he P'Pe was preliminarily blow-formed in a 
, f bottomed preform having an inner diameter of 27.7 mm, a length of 138 mm and an 

“™ S '° n “ nd “'”' S **" “ ,h *' > h * PET'CT'reVA 

hn d0tt0 . med pref °™ ™ as heated by. an infrared ray heater so that the highest temperature in the 
bottomed preform wsa 108°C and the lowest temperature in the bottomed preform was 98°C and th« 

a b^rlfm m l' Q andtha draw ratio in 1,18 circumferential direction was 3.0, whereby 

obtained 8 3 * 9 96 th,ckness of 0 40 mm - an inner volume of 1040 cc and a weight of 36 g was 

For comparison, a bottomed preform having the same dimensions as described above was Dreoared 

t y m»dL Py yen !, tere ^ ht !: alate (PET) alone > and 3 biaxial, y draw-blow-formed botdIKJhJSjS 

amedirnensions as described above was prepared in the same manner as described above 

imDart ^mnnfh w«rt a dot 0f th ® f ° re 9°j n 9 bottles ' th ® transparency (haze), oxygen permeability and falling 
^mpact strength were determined, and occurrence of the interlaminar peeling was checked Furthermore 9 
wM respect to the bottle B-3, the interlaminar peel strength between the PET and C7 layers in the barrel 

peva and 07 ,ayere in the barre * -“ a 

6 m^thT KT B A w f s u RII , ed witb a synthetic carbonated drink and stored at room temperature for 
a fo “ nd that the loss of the volume of the gas was very small and no interlaminar peeling 
was caused. Accordingly, It was confirmed that this bottle was practically satisfactory. P 9 
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Example 8 

structure having a'totaUhickness SmmlPFT/S [ ayer 

" s=s-«^£:rrc5 
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Interlaminar peel strength* 
(g/10 mm width, T-peel) 



Sample- 

collecting 

position 



Peeling 

direction* 



PET layer/ 
adhesive 
layer*** 



Adhesive layer/ 
gas barrier 

lavfir**** 



35 


barrel 


height direction 
of cup 


1,800 


1,750 


40 


barrel 


circumferential 
direction of cup 


1,900 


1,800 




bottom 


radial direction 


2,200 


1,950 



Claims 

sSSSSSSSS 

composition comprising at least 25% mole of^aromaticdib^ 75 “ote ' %Ta 
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linear or cyclic aliphatic dibasic add component. 

3. A vessel as set forth in claim 2, wherein the aliphatic dibasic acid component has 4 to 12 carbon 
atoms. 



4. A vessel as set forth in claim 2, wherein the copolyester or copolyester composition comprises as the 
glycol component a 1,4-butane-diol component. 

5. A vessel as set forth in claim 2, wherein the copolyester has a glass transition temperature (To) of 

-40 to 75°C. y 



6. A vessel as set forth in claim 2, wherein the aromatic dibasic acid component is an isophthalic acid 
component 

7. A vessel as set forth in claim 1, wherein the adhesive resin is composed of a thermoplastic 
copolyester or copolyester composition containing in the main chain terephthalic acid and isophthalic acid 
components as the dibasic acid component. 

8. A vessel as set forth in claim 7, wherein the copolyester or copolyester composition contains an 
isophthalic acid component in an amount of at least 5 mole % based on the total dibasic acid component. 

9. A vessel as set forth in claim 7, wherein the thermoplastic copolyester is polybutylene terephthalate/ 
isophthalate. 



10. A vessel as set forth in claim 7, wherein the thermoplastic copolyester is polyethylene 
terephthalate/isophthalate. 

11. A vessel as set forth in claim 7, wherein the thermoplastic copolyester composition is a mixture of 
polybutylene terephthalate/isophthalate and polyethylene terephthalate/isophthalate. 

12. A vessel as set forth in claim 1, wherein the creep-resistant resin is a polyester composed mainly of 
ethylene terephthalate units. 

13. A vessel as set forth in claim 1, wherein the creep-resistant resin is a polyester composed mainly of 
butylene terephthalate units. 

14. A vessel as set forth in claim 1, wherein the creep-resistant resin is a polycarbonate. 

15. A vessel as set forth in claim 1, wherein the creep-resistant resin is a polyarylate. 

16. A vessel as set forth in claim 1, wherein the olefin-vinyl alcohol coplymer is a saponified copolymer 
obtained by saponifying an ethylene-vinyl acetate copolymer having an ethylene content of 20 to 60 mole 
% to a saponification degree of at least 95%. 

17. A vessel as set forth in claim 1, which is in the form of a bottle. 

18. A vessel as set forth in claim 17, wherein the vessel wall is molecularly oriented in at least one 
direction. 



19. A vessel as set forth in claim 1, which is in the form of a cup. 

20. A vessel as set forth in claim 19, which is in the form of a pouch. 



PatentansprOche 



1. Vielschicht-Kunststoffbehaiter, der aus einer Laminatstruktur gebildet ist, die eine Schicht einer 
kriechbestandigen Kunstharzverbindung hauptscichlich aus sich wiederholenden Estereinheiten und eine 

4 0 Gassperrschicht, die ein Olefin-Vinylalkohol-Copolymer enthalt, aufweist, die durch eine thermoplastische 
Kunstharzklebschicht laminiert sind, dadurch gekennzeichnet, daS das Kleberkunstharz aus einem 
Copolyester Oder einer Copolyesterzusammensetzung besteht, worin eine Hauptkette von wenigst ens zwei 
SSurebestandteilen enthalten ist, die unter (i) einem IsophthalsSurebestandteil, (i i) einem Terephthafsaure- 
bestandteil und (iii) einem linearen Oder zyklischen aliphatischen zweibasischen Saurebestandteil 
45 ausgewahlt sind. 

2. Behalter nach Anspruch 1, wobei das Kleberkunstharz eine Copolyester Oder eine Copoly- 
esterzusammensetzung ist, worin mindestens 25 Mol-% eines aromatischen zweibasischen 
SSurebestandteils und 5 — 75 Mol-% eines linearen oder zyklischen aliphatischen zweibasischen 
Saurebestandteils enthalten sind. 

50 3. Behalter nach Anspruch 2, wobei der aliphatische zweibasische SSurebestandteii 4 bis 12 

Kohlenstoffatome hat. 

4. Behalter nach Anspruch 2, wobei der Copolyester oder die Copolyesterzusammensetzung einen 1,4- 
Butan-diol-Bestandteil als Glykolbestandtefl aufweist. 

5. Behalter nach Anspruch 2, wobei der Coplyester eine GlasObergangstemperatur (Tq) von — 40 bis 
55 75°C aufweist. 

6. Behalter nach Anspruch 2, wobei der aromatische zweibasische Saurebestandteil ein 
Isophthalsiurebestandteil ist. 

7. Behalter nach Anspruch 1, wobei das Kleberkunstharz aus einem thermo plastischen Copolyester 
Oder einer thermoplastischen Copolyester-Zusammensetzung besteht der (die) in der Hauptkette 

6o Terephthalsiure- und IsophthalsSurebestandteile als den zweibasischen Saurebestandteil enthalt 

8. Behalter nach Anspruch 7, wobei der Copolyester oder die Copolyesterzusammensetzung einen 
isophthalsaurebestandteil in einer Menge von mindestens 5 Mol-%, bezogen auf den gesamten 
zweibasischen Saurebestandteil, enthalt 

9. BehSIter nach Anspruch 7, wobei der thermoplastische Copolyester Polybutylenterephthalat/ 
5 5 Isophthalat 1st. 
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IsophthafaHst^ ” 8Ch AnsprUCh 7 ' wobei der thermoplastische Copolyester Polyethylenterephthalat/ 

11. Behalter nach Anspruch 7, wobei die thermoplastische Copolyesterzusammensetzung ein Gemisch 
von Polybutylenterephthalat/Isophthalat und Polyethlenterephthalat/isophthalat ist. S 

12. Behalter nach Anspruch 1, wobei das kriechbestandige Kunstharz ein hauptsSchlich aus Ethylen- 
terephthalat-Emheiten bestehender Polyester ist 

1 3 . Behalter nach Anspruch 1, wobei das kriechbestandige Kunstharz ein hauptsachlich aus 
Butylenterephthalat-Einheiten bestehender Polyester ist. 

14. Behalter nach Anspruch 1, wobei das kriechbestandige Kunstharz ein Polycarbonat ist. 

15. Behalter nach Anspruch 1, wobei das kriechbestandige Kunstharz ein Polyacrylat ist 

16. BehSIter nach Anspruch 1 , wobei das Olefin-vinylalkohol-Copolymer ein verseiftes Copolymer ist 
das durch Verseifen eines Ethylen-Vinylacetat-Copolymers mit einem Ethylengehalt von 20 bis 60 Mol-% zu 
einem Verseifungsgrad von mindestens 95% erhalton worden 1st. 

17. Behalter nach Anspruch 1, der in der Form einer Flasche ist 

18. Behalter" nach Anspruch 17, wobei die Behalterwand in mindestens einer Richtunq molekular 
ausgerichtet ist. 

19. Behalter nach Anspruch 1, der in der Form einer Schale ist 

20. Behalter nach Anspruch 19, der in der Form eines Beutels ist. 

20 Revendications 

_J" R ^ ipient . en ma f Te Plastique multicouche forma a partir d'une structure stratifiee comprenant une 
d une resine n&sistante au fluage, principalement composee de motifs ester recurrents et une 

93Z m , C0p0lym l re o'eflne-alcool vinylique, qui sont stratifiees par 

I mtermediaire d une couche adhesive de resine thermoplastique, caracterise par le fait que la resine 
adhesive est consume d un copolyester ou d'une composition de copolyesters, dont la chalne principale 

Ln;n? n< l aU T"r ^ cor "P° s ? nts acides chois 's parmi (i) I'acide isophtalique, (ii) I’acide terephtalique 
et (m) un diacide aliphatique lineaire ou cyclique. H 4 

™ S6l< ? n ,a revendication 1* d ans lequel la resine adhesive est un copolyester ou une 

composition de copolyesters comprenant au moins 25 moles % d'un diacide aromatique et 5 b 75 moles % 
a un diacide aliphatique lingaire ou cyclique. 

carbone^°' PJent S6l ° n ^ revendicat ‘ on dans ,e Q uel *© diacide aliphatique compte 4 a 12 atomes de 

copoly ““ r ~ 11 copolyestere 

,en ’ p4 “'" d » IT.I Pu 

6. Recipient selon la revendication 1, dans lequel le diacide aromatique est I'acide isophtaliaue 

7. Recipient selon la revendication 1, dans lequel la resine adhesive est constitute d'un copolyester 

°.a A u , n ® |i com P° s ! t| on de copolyesters thermoplastiques, dont la chaine principale 
contient de I acide terephtalique et de I acide Isophtalique a titre de composant diacide 

,«ntL*!| Cl ^ an .‘ seion |f revendication 1, dans lequel le copolyester ou la composition de copolyesters 
total 1 d aC ' de ,SOphtal,que en une quantlta d ' au m °ins 5 moles % par rapport au composant diacide 

V dSra '* d °'” l ' as “' « * 

’■ < ' ara laqUal ' a C °" >ly ““' « *• 

R £ < ? l pient Se J° n la ,T e 1 d ' cat , ion }’ dans ,ec l uel 18 composition de copolyesters thermoplastiques 
KthyLT) 4 06 6 poly{ter6 P htalate/i8 °P hta,ate da butylene) et de poly(terephtalate/isophtalate 

•J. 2- f ,6cipiant selon la revendication 1, dans lequel la rtsine resistance au fluage est une polyester 
pnncipalement compose de motifs terephtalate d'ethylene. H y 

13. Recipient selon la revendication 1, dans lequel la r6sine r6sistante au fluage est un polvester 

pnncipalement compose de motifs terephtalate de butyl&ne. P y 

14. Recipient selon la revendication 1, dans lequel la rSsine rSsistante au fluage est une polycarbonate. 

15. Recipient selon la revendication 1, dans lequel la resine resistant© au fluage est une polyacrylate. 

16. Recipient selon la revendication 1, dans lequel le copolymdre otefine-alcool vinylique est un 

wpolym&re sa^mfte obtenu en saponffiant, k un degr4 de saponification d'au moins 95%, un copolymfere 
6thyldneac6tate de vinyle dont la teneur en ethylene est de 20 & 60 moles%. Y 

17. Recipient selon la revendication 1 qui est sous la forme d'une bouteille. 

18. Recipient selon la revendication 17, dans lequel la paroi du recipient est moteculairement orientee 
dans au moms une direction, 

19. Recipient selon la revendication 1, qui est sous la forme d'une gobelet 

65 20. Recipient selon la revendication 19, qui est sous la forme d'une poche. 
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